Horseradish peroxidase-mediated gene therapy: choice of prodrugs in oxic and anoxic tumor conditions.
We have previously proposed the plant enzyme horseradish peroxidase (HRP) and the plant hormone indole-3-acetic acid (IAA) as an enzyme/prodrug combination for cancer gene therapy. In the current study, we evaluated the potential of HRP/IAA for gene-directed enzyme/prodrug therapy in three human tumor cell lines (T24 bladder carcinoma, MCF-7 breast adenocarcinoma, and FaDu nasopharyngeal squamous carcinoma) and one endothelial cell line (HMEC-1). The action of 10 IAA analogues in combination with HRP was studied in vitro in normoxic conditions as well as in the extreme tumor conditions of anoxia. Compounds characterized by prompt normoxic or anoxic cytotoxic activation and high HRP transfectant killing or selectivity were identified. Some variations were observed in the response of cells of different origin, with IAA, 1-Me-IAA, and 5-Br-IAA representing the most promising candidates for HRP gene therapy. In particular, 5-Br-IAA showed a very prompt and selective activation in anoxia. A strong bystander effect was produced by activated IAA and analogues because 70-90% cell kill was obtained when only 5% of the cells expressed the HRP enzyme. These results indicate that HRP/IAA represents an effective system for enzyme/prodrug-based anticancer approaches, and further improvements could be achieved by the use of novel IAA derivatives.